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= (54) Title: AZASUGAR COMPOUNDS 

g (54) «W(D«»: rifa^b^«3 

S (57) Abstract: Compounds represented by the general for- 

mula (I) or salts thereof: (I) [wherein R^ is hydrogen, op- 
tionally substituted CI -CIO alkyl, or an N-protecting group; 
R^ is optionally substituted CI -CIO alkyl or optionally sub- 
stituted C2-C10 alkenyl; R^ and R^ are each independently 
hydrogen or a hydroxyl-protecting group; X is -N(R^)R^ or 
a residue derived from the amino group of an amino acid or 
a peptide (wherein R^ and R* are each independently hydro- 
gen, optionally substituted CI -CIO allgrl. or optionally sub- 
stituted C3-C12 cycloallo^l); and Y is hydrogen, -CH2NH2, 
-CONH2, or -COOH]. The compounds are useful as specific 
inhibitors against sugar chain related enzymes including gly- 
cosyltransferase and glycosidase, and efiTective in treatment 
or prevention of diseases in which sugar chain related enzymes participate. 
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R'\t7^mmi'. E^S^^UTV^Tt JlV^C l-C 1 0 (DT/U^ar/l'S, 
Xi'tN(D^mm^7f:L ; R'ttfil^StrWUTt^rt) iV^C 1~C 1 0(DTJ^^ 
/vSXJifi^S^^L-CV^Tt iv^C 2~C 1 0<7)r/v^=/uSSr^L : R^i^ 
UfR''«^>!r®3:i{C7K^j[^^X(i7K^£(D^^aS^^t ; Xlt-N (R5) R«. 

I^^S^^tTVNTtjiV^C 3-C 1 2 0i^^ cT/l'^/l'SS'^b ; YIt. TKIlim 
i^. -CH2NH2. -CONHa, Xfi-COOHSr^-f,) 
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(oligosaccharide processing enzyme) ^ (Kornfeld, R. , ^ (1985) . 

Ann. Rev. Biochem. 54, 631-664 ; RU Brockhausen, I. , fife (1999) . 
Biochim. Biophys. Acta 1473. 67-95) 25.tJ^;^ 7 > =^^1^ (Butters, T. D. , ffi 
(2000). Chem-Rev. 100. 4683-4696) ±(D!W^<D:t V =^mm^<D'B-^Km^-t^ 

^^^wti-^m'M(DmRxfmmmm^i^i-Lxnt>ti^ (sinnott, m.l, ^(1990). 

ChenuRev. 90. 1171-1202 ; Rye, C.S., it (2000). Curr. Opin. Chem. Biol. 

4, 573-580 ;:RUJUnligil, U.M., fifa (2000) Curr. Opin. Struct. Biol. 10,510-517), 

(D|5EW^Jt^.e5Wtett;as^$tbTV^5 (Winchester, B., ftfe (1993). Biochem. J. 
290, 743-749; Fleet, G.W.J., ftfe (1985). Tetrahedron Lett. 26,3127-3130; 
Liu, K.K.-C., M (1991). J. Org. Chem. 56,6280-6289; Kato, A., -fife (1999) 
Carbohydr. Res. 316-95-103; Takebayashi. M. , -fife (1999). J. Org. Chem. 
64,5280-5291; ^U^Saotome, C. , ^ (2000). Bioorg. Med. Chem. 8, 2249-2261), 

1 



wo 03/008379 PCT/JP02/05672 

#5 (Winchester, B. , •ftfe (1993). Biochem. J. 290, 743-749 ; Fleet, G.W.J. , 
flk (1985). Tetrahedron Lett. 26, 3127-3130 ; Liu, K.K.-C., ■ftfe (1991). 
J.Org.Chem. 56, 6280-6289 ; Kato, A., fife (1999) Carbohydr. Res. 316-95-103; 
Takebayashi, M. , ^ (1999) . J. Org. Chem. 64. 5280-5291 ; Saotome, C. , ffe 
(2000). Bioorg. Med. Chem. 8, 2249-2261 ; Kajimoto, T. , 1111 (1991). 
J. Am. Chem. Soc. 113, 6187-6196 ; Ichikawa, Y. , •fife (1998). J. Am. Chem. Soc. 
120. 3007-3018 ; Legler, G. , M (1986). Carobydr. Res. . 155, 119-129 ; Wong, 
C.-H., flfe (1995). Angew. Chem. Int. Ed. Engl. 34, 412-432 ; Wong, C.-H., ilfe 
(1995). Angew. Chem. Int. Ed. Engl. 34, 521-546 ; Hughes, A.B., •ftfe (1994). 
Nat. Prod. Rep. 135-162 ; JtTj? Qian, X., fife (2000) . Glycosyltransf erase 
inhibitors. In Carbohydrates in Chemistry and Biology, (Ernst. B. , Hart, 
G.W. & Sinay, P., ed.) vol. 3, pp. 293-312, Wiley-VCH, Whnheim)o 

5 r t ^m^-r^^mmt Lit. 

fc (Takebayashi, M. , fife (1999). J.Org.Chem. 64, 5280-5291 ; S.tJ« Saotome, C. , 
fife (2000). Bioorg. Med. Chem. 8, 2249-2261)o WlW.O^mM'kH^ 
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—^RXfi!f]) ^-y)vyy^y^'7=^y — ^{c^-rs HE^i^ffi t:fNffii-5 r t i D , 



XfiT? ym^L< ft^T'^ K©T^ /S*5l5®aS^^U R^RXJf^R^Yi^^ 

-CONH2. Xft-COOH^^-To) 
^*U<{4. (I) (D±imitnSkT<D~m^ (I a) TffeSo 
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Y (la) 

(^4". R\ R\ R\ R\ X. BLUYit. ±mtmm-^h^) 



R^ 



X 



Or3 



Y 



(lb) 



(j^^. R\ R\ R\ R\ X. RXJ^Yti. ±'Btmm-^h?>) 
#{e:^f*L<lt. -^^ (I) (D±immimT(D-^^ (i c) T'fe-5o 




(^tf". R\ R\ R\ R\ X. 25.U«Yft. ±fS^;P^-Cfe5) 

0^L<{t, R^f^-cH^oR^^ itcfdu R'^tiTi^mm'f-xnTic.Mmou 
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(I) (D^t^^x}t^(Dm.(D^^ '.mmc^ mm (M^i^f^mzn. mmm^mm^ 
/u^ixfi^mmmM^iti om^i^isi-f^-^^ (I) (Dit^!^x\t^<Dm.(D^ 



xj^R''\t^^m±\^7kmm.^x\-i7mm(D^mm^^i-) 

^:X-H 

(^"t". Xf*. -N (R5) R\ x\tT^ym.^\.<n-<>^'^h*(DT^ym^^ 

1-Cl 0 ©T/^=3{^/WS> Xflft^^^bTV^T'b<J:V^C 3-C 1 2 0i^:^P 



R 




.3 OR^ 



(II) 



OR 



wo 03/008379 PCT/JP02/05672 

X-^^tl^it^mtKJt^^^X-^^ (III) x^^n^it^i^: 



(III) 



R^ 

I H 



or3 or^ 

Xf^N^^aS^^b ; R2«emS^^LTV^-rt>J:V^C 1~C 1 OOT/l^^ 
/V-^Xttg^^^^UTV^Ttj iV^C 2~C 1 OOT/l^^^/vS^^L ; R^S: 

^ : X-H 

(jSl^fj. Xf:i. -N (R^) R\ X^tT^ym^X^Kit-^zf^h'OT^ym^m 
1-C 1 OfDT/u-^/^S^ X^^fi^St:WUTV^-C'biV^C 3-C 1 2(7>Vi?'n 
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1^3 ft. :=y\fi-hVT;\^y^zfyV--<om^^iro C-l' -fill?. #^ttSr 

(X. Y). ^(Drnm^^-to -^(Dit^m2 (X, Y) ;^f7i^ h^tt 
13411. ^^bfyy— m^^ltltCiSa-l, 3-Ga 1 T-a s e O^-^ 

05 ft. a-1. 3-GalT-ase BL^^^On^m^^T^lTo ^fii^^^k 




(IV) 
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A: 1X10 -"MCDm^MM^VO a - G 1 c - a s e (^Pl* ; 

B : 1 X 1 0-^M(Dm.'^M^MX'(D a -M a n - a s e (D^M ; 

C : 1 X 1 0-^MOPl#^J^^-e(Da-G a 1 - a s e OPIW ; 

D : 1 X 1 0-''M<Dm.^MM^V<Da-G a 1 NAc - a s e OPIW ; 

ERXIF :#>!r 1 X 1 Q-^MRXM X 1 0-^M(Dm^MM^V(D ^ - G ^ 1 - a 

s e <D|J§.# ; 

G : 5 X 1 O-^MOPl^^J^^-eOjS - 1, 4-Ga 1 T-a s e (DB.^ ; 
it'^<l^lRXf^8(D^^it. Saotome, C. , -ftfe (2000). Bioorg. Med. Chem. 
8. 2249-2261 ^^:^#$t^■rv^-5o 
0 7 {4, a-Ma n-a s eRXJ^a-G& 1 NAc -a s e 2 
(3. Y) R-a2 (8. Y) (D^mf^^^^-to 2^m(Dit^m2 (3, Y) S. 
U2 (8, Y) ^51if^LTYSO^;^^MLfc« 
A : 1 X 1 0-^M-eOo-Ma n-a s e ; 
B : 1 X 1 O-'^MtfOa-Ga 1 NAc -a s e OPE^ ; 

:2^P^iB#{c:j3VNT. C 1 ~C 1 0 (^T/i-^ar/i^Si: LT«. -^Jxif^. iE^Ji^. 
^ Vzf^}V^, sec -:7'5^/l'Sx t e r t v'j?' n^n 

:$)-iifeJt^x 'X\'t=^f\.h<n>m.^^^^t^h^:t>mMWi2t-^h\^(n>Tjv^=^}v 
m^'a■^cf£oT^^5g:5S^^f btix ^sj;tfi. ry/^S. ;^i5^7^=/v 
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±iBLfcT/^=¥/^S^ T/i^^=-/\^m^X^\Ci^i!7 nT/i-^/^mymMK^ t) 1 X 
jfif3:\^^iK mx.\t. TKmS. :r=3ry* (=0). /Nny^JI^ (17 5/^11^, 

OJr^fflt LTfi. '9«);tf*x h^t Kn7 7^> t°nyi;?>', M'^^i^y, t°-< 

-/K i^y^^:/x fy^e^^, tr^v^:/. fy^j^v?:^. hyT>^-/K hVT-J 
=3r/y^s ^^j'^i^:/. ':J-7f^y i^^, =¥y=¥i^yv, ^-tyvy^'y^yv^. 
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2, 2, 2 - M; ^ nDaif-/V;^7/VjK=./v^^ 2 - h U ^/l^i/ y /V 
t-:/h:^>'pi^/VS. 2-p« hifi/pt^^/U^^ 2, 2, 2-hy^n 
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1 -cc h 1 1 h =3r->'^5^/V'Sx 1 - y:fxi 

4f ^Jf-^) 2, 2, 2-h]) ^r2 n -q5^/wS, 2 - (:7 l^^/V) 

/VS^ p-/ND^:/i;^7l'S, p-->Ty'<i^i^/v£, 3 -^5^/^-2 -1^=1 y/v 

P«'^/^S> p- (p' -yn^:7ai>^v'/V;e-:3E^->') 

9-r:/^y;^£^ 9- (9 -:7::c::^/l') =¥1^V7"=/^S. 9- (9-7^n7V 

-10-:r=3ry) T^by/vS. y^^T^/y /VS, S-i?:t^.v'K£. ; 

h y ^ ^/vv/ y /vs, h y ^^^^/^ y /vm. -r y y n /ve;?^ ^/vv' y 

t-r/^^/Vv'p'^/Viyy/vS (TMDMSS). (hy7^=;v^5^;v) v?^5^/w 
i/y/^S^ t-:/^/Vi^7 3i=i7Wv'y/v^, ^^^/Vi^-fyT'a tVVi/y/wg. p{ 

5"/vi^- 1 - -f^/v-y y /wg, h y ^^'i^/vi/ y /vs, hv-p-^^v y 
/v*. by-ryT'ntw.s-^y/vS, hy 73i:=;vi/y/vs ; 

nT-fe-r-h^ h y n nT-fe7"- h y :7/w^nT-fe7"— b. p« h^->T-fe 

73iy ^v'T-feT"— 2, 6-i/^nn-4-^5^/V7 3i/:3fv^T-fe7"— 
2, 6-i^^an-4- (1, 1, 3, Z-y-yj :^'f-rv-f'f-;V) ^a^y^VT 
•fe7'-h> 2, (1, l-i^p^f-zW'T'ntVW) 7 = / dp>>7-fe7"— 

i5^PD v?7ai— /VTirx— h^ p -P -y^i— /VT-fex— ^^ 3 -73i=.7V7"ci 

-h. 4-y h^ViJ^a (E) -2-y^/W-2-y7"yai-h, 

11 
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■^y:^^—h. p-:7ji=7V^:/:/ai— 2, 4, 6 - b y ^f^yl^^^-i/o^— 

;>(^/V;&-;^;^^-b, ai^/V;i;w-j}?;^w_l,^ 2, 2. 2 - hU n na^5^/V;i7 
-:^^"^>-h> ^y:^9^/^;?7-4?^-h, lf=;U;t;^xJ^-;^- T U /^;i7-JJt•^- 
I — N, N, N', N' -■ 7^ f7P<5^yVJf;;^Jj^Ov?T5i?'- 2, 4-^;?= 

Teodora, W.Green, Protective Groups in Organic Synthesis, John & Wiley 
& Sons Inc. (1981) fj: t^^mm^tlX^^^^, 

12 
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-^^yy^X^y^m.. L-T:^^<J^y. h~:if/u^^y, L-Vi^y. 'L-T;\y^ 
^^'x L-e^;^^>'. L-p«^:^->. L-73:=/UT7 = >, L-'^ni/>, 

i.~y])-z^hyri^. -L-\i^^i/>^ L-yuvy) &.^(Di^x<dt^ ym^ 

mmi^m^m^mxLt.$^^^r 5, /m. mmz (4) ^mmT^ym(Dmm 

2-N, N-t?^5";vai9^/VT^ KxV/VT^yg. ^^y^/VT^^S 

(3-^ h^v'T'ntVPT^yS), T^h^t Fn7/V7i;7WT5 ys. 7 

13 
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-^^ ii) (oi\:.^mz.}-i. ^mm^W: mi^^i^i^. :sMm^{^. x}t±Wi 

m<omM\^^^^x^mi-^:Ltib^x^^o CD (oit^m(o±wm'&w<D 
McW-m^if-wmm^\^-^^ da), (i b) 5.tj« (i c) ttT^fo ta-i^. 

Takebayashi, Mffe, J. Org. Chem. , 1999, 64, 5280-5291 tdf^i, "'Ji^—zVO^^W- 

x^mfmm^^^mrr^^htm■^i^lx\l^^, 
mx'^hn^m^K\t^(ot.'knm'fi^^ < .'^tc. mm<Dj^mxn^ti^^ 

m^i^^'^xm.m-r^ ^ t fP'X^ ^s, 
^ic, -m."^ ( I ) ©jb^i^oiiijfei^&iciovNTiftegi-^s, ( I ) (Djb 
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2^^ig-effl^«^Si: LT^VN^T/VT^t K^3Ci^^^b'^tlT*fct)> Saotome, 
C. , ^ (2000). Bioorg. Med. Chem. 8, 2249-2261 tC|Bft(D;^^£fc: J; '^^i"^ ^ 
ti^'(^^^o- t.tc. (I) ^c*5V^T. R^;6SSi^S^^bTV^T>bJ:VNC 

1~C1 0(^T/^=¥/^S■Cfc5m•a-^ R^:iS#a<^«^fe^^^bTV^T^>J;v^c 
1~C1 0(DT/V^yvS, Xfi^a^ft^S^^UTV^Tt j;V^C 2~C 1 OO 

^©ffg^l^^^J^I^^^V^-Cx Saotome. C. , ^ (2000). Bioorg. Med: Chem. 
8,2249-2261 tClBS^sfe-jfeMCT. @fMOfiifeSSr^i-5 T/Ux t K^^SSr-a- 

-^^ (I) (-|g^ (la). -^^ (I b). AX^~^^ (I 

^ti^X^^o w^T'fflV^;5rt^sx'#5^7G^J^ UT«. T/Vr t K*3l7G-r 
nm^t*(^^^m^mi.x. mm\^i:^siL^mRjt>\^^m-r^^tt^x^^o jb^ 
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M2(D:^m\-t. (I) ^^:*3V^TY:aS-CH2NH2> Xtt-CONHjT 

hh^t'B-'^^m^-r^:^mX'h^o ^-f. -fk-^t/S^ Strecker EJt^KHLXit 

-fb-a-^atr strecker SJ^^fCftLT-fb-a-^ 5 ^^itr^^i^^tt, -^il^li, ilS 

^mML. mwLtz'^. y ^m]Rwv^ :^m^mMi- 

ii^f4 0t:;6^P>5 cess. »i^L<}it^Uxno:itSX%?>o Rmm^hn^ 
^:LXM\^^^:ib:^^x^^^yT/i\:Mtvx\t. mtif. tmscn (tms 

m-fbT/v^-^^i^. H^-z-fb^i^*. mmt:^:^. mmt'^^i^. 4yhv\f^ 

±|B0 strecker SJi&tC j; 0 ^btLfcfb-^-^^ 5 i£:mT<D 2aiiOSJ^:(D 

iiirtb;6*jc#-f5r ttcj:t)> -^S: (I) ie:*3V>rY;6s-CH2NHj> 3l{i-c 

-1^^ (I) K^^^xYr^-cH^-NH^xh^it^^^mi^-t^fzmc}^. %l 

^^^9 j-f^^mj-^m^mm\^. mmw^v^ (oh) ^^^iouT. H^^ffi 

16 



wo 03/008379 PCT/JP02/05672 

-^^ (I) ^^:*3V^TY^s-CONH2T*fc'5'^b•^tltrjKat1-5fc^C>^^:|t, it 
mfei^Pd (OH) aSr^p-tSo SJi&S-a-i^^Ha^ffl^T-cai^-r'S^liJcJ: 

mn.. D^^asxt/ffiM-rs r t j: t) . -jg^ ( i ) \z.^\^xYt'^- 

J; "9 -^^( I ) {c*3V^TY;^l^- C OOHT'fcS'fb'g-ti^^^l-'S S„ 
:2i5:B5^(t$b{c, -^^ (I) (-^^ (I a). -^iS; (i b). IkV^-mS: (I 

17 
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5o 

7*>'^5^fi^ ^fE^f^4?Tilii^^^ mm. ^i^-y/v^Li^'^^ aw^^ cm. 
ffFf^e. Mfi^. miftL^. mm^. /hj/ifer;^^. 'Siitm. =^^-y^Mm. vyi- 
ii, ±yh/}^^:^m^. ^XTmm&skm. =^4,^mi^h^. ^^k^ 

im\-tm\^m%-^f\^^. w^'\mmmin^'&mm(o^x^^-^i.. mm (±^-14 

mmm. '?kmm&. ism {^%) msk. mtmm. mmMs ^m^&. ^f-t-m. 

^?^m(Dit^m'i^^o7r-'^mmm^<o7fm^im'^' (a-oa ina 
c-a s e)^mm-t^:iti)mmLit:iti)^b.'^mmm\tLx^^xh^. 

^^m(Dmm^:^&m^Mt Lxm^-r^m^t u-cj*. M:t}t. h 
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i^mmomm}tmQmxn^mQ^ mx.is. mm\^. e^f^^ ^Tx\t&p^ 

feirb-Cft. mx.\-i. miM. MMM. m^^Ai\^M^t*^mif^:Ltt^X 

mu 3-7^^ mm. mmmximmm^jm. ^mu mmm. %imL 
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mi^mma^. ±m.^m:M. ynf l/^^>/y3-/^^<^7Kttfc■5v^^iffi^^^¥P® 

^:5^0*fcbTl Atg/k g;D»bl. 0 0 Om g/k gSS^cD^giefe >9. Ut. 

L< ft 1 0 /i g/k g;?i^f> 1 0 Omg/k gg^O^ffi-Cfe^o ±faS-^*t^ll 

wm(Dm%n^W(o^^bf£^^mxh^^m2 001-17385 5^<^ 

(A) 

(1) ^iisf 

iJi.T<D#^t*Tia©3i Lfc : Saccaromyces. Sp. tt - = i/^— 

(a-G 1 c - a s e ; a -://V=3'> K^/V=t fc Kn^— ^ ; EC 3. 2. 1. 
2 0) (ToYoBo) ; Jack Bean S^a -vi^y ^ (a -Ma n-a s e ; a 
-D-^://VK-r>/ t Kny-^; ECS. 2. 1. 2 4 ) (Sigma) ; Green 
Coffee Bean ^^a-lS=7 ^ bi^^— ^ (a — Ga 1 —a s e ; a-I> — ^y^ 
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^ K;«f 7 ^ M: K P 7 -if ; E C 3 . 2 . 1 . 2 2 ) (Sigma) ; Aspergillus oryzae 
^^&-lS=7^ Yi/^—^ (/3-Ga 1 -a s e ; ^-Tt-lSy^ hv'K;{f7^ 
Kn7— fe* ; EC 3. 2. 1. 2 3) (Sigma) ; Chicken liver *5Ka-G a 
1 NAc-a s e (2-T-fe hT5 2-f:t^i^- a-'D-:^=7 ^ h^^KT 
^Yr^Vy':t^i^^yi^Y}iYn=y-^--ECZ. 2. 1. 4 9) (Sigma); 
Bovine milk S5l5j3 - 1 , 4:—:^J^hi^/^YJ"^:^y^y—^{^-l, 4- 
GalT-ase:EC2. 4. 1. 22) (Sigma) ; Pig, E. coli 

X.^*:a-1. 3-:«f7:J^ ^ (a- 1. 3-GalT-a 

se;EC2. 4. 1. 90) (Carbiochem)o 

4->5^/V!>^^/v!; :7 3iy/v2-T-fe hT^ K-2-x;r^->-jS-D-^ 

/l^sf^yv/K (4-MU-G 1 cNAc) ftfP3fe*ifi^;&^bJtALfCo UDP;{f 
^tJ' h-;^S.rj?5' (UDP) It Sigma *>f>KAbfc„ ;&=ii^ 

/V^-^ h y r^Aig, HE PES [2^ {4- ( 2 - t Kn ^iXccf^/w) - 1 - f 

ME S [2- (N-^/VxJ^yy) Jijjr 

;=^;J'^t:0^?>JtALfCo ~fii8i^;ry7Kf*Mili-Q ->;^xA (Millipore Corp. ) T 
P^LfCo Sep-Pak;*— h y 5/ Waters Corp. t^AbfCo Millex-GV->y 
>'>^7>f/V^- (0. 2 2inmX4mm, i. d.) y /JfT^i^b^AL^Co 

(2) ^b^^^(^-^6«j;^|fe 

i 5 t-U-C^^^^fCo ;«7 7i^i:^n-=r h^^:7>r>-{i, ->y;&^;W (Merck 
Kieselgel 60) Xft latro Beads (60m 1 ) (Dia-Iatron Laboratories) T?^t 
ofco ^/I'^ai^n-r hi^^^^f-lt. Bio Gel P-2 Sr^VNT^Toifco TLC;^ 

hit^^/— /v^io 7%i2^y y^K (V I ) y l^Wn-/^^ KU— ^^^^^ 

■Cprm-fbUfCo JEOL EX-270 ^^fe^Sth^^ffi 2 5 t:T'NMR7>-<^ 
^#LfCo 'H NMR (2 7 0MH2) (t, F^lfP^Jpi: UTMe ^ S i (6 0. 
00)3Z:itDOH (6 4. 8 0) tTCD CI gXftDaO^^T'lB^Lfc, 
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NMR (6 7. 5MHz) l*I§|J:g|2fli: LTMe 4 S i (6 0. 0). C 
DC 1 3 (5 7 7. 0) XnCD^CN (6 118. 2) ^^.^LTCDC 1 

^ hMt. -^hV y^:^tLX2, 5 -i^t Ko >>^S*^^S^^V^T Applied 
BioSystems. Voyager ±T'f5^ Lfc, TLC(D^fe(^ ATTO^K^t^y h^=i^T 
v-fy^vV-U—l^T-Ty^-f- (hUQ Corp.) ^^V^T^I!l^Lfco 

(3) =^i^/i^^^m:i$ixj^^mo-m^:i^m 

0. lM<D:iJ=ii:^;vm^mm (pH7), 1 OmM(^MnC 1 2, 0. ImMtD 
UDP-Ga U 0. 2mM <D4-Mu-^y 0. SmMOpl^^j, jSt 

1 Oi^-Wfil-'S C: t{Cj;oTS;&ilr^JhLfCo #e)^fc^i'a-^^Millex GV 7 

Quanta 4000E t:°7 y -W^^tdv-J^^x A-CfrofCo 10c mi^VN^fe 

1 OS>rHl#7K:^^6<JJE;^7{;iJ; ?3 5te«LfCo ^mn. ^y- h'i^h 7. 5 cmot 
r5T2 1 4nm-CUVMt^:^7 7i^±-ca!l^i-eri:^c:J;!5^TofCo 7ain^ 
Millennium 2010 A (Waters Corp. ) ±tC|E^LfCo 

(4 ) {t;-^^ 3 oaiTcT ^ i^^t(DMm^:^m 

(3 0 0 1 ) 4iOT/Vxt K{*:3 Omg, o. 0 17mmol) 
(Omm^y=^^^/l'T^:y (4. 4nL, 0. 0 3 5mmo 1) ^O'CT-^iDU. 

mux2mmmwL. thf csi. o^l, 3^*) (dn&bh^cn<dim 
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Yields (%); 4(1). 98.1; 4(2). 42.4; 4(3). 80.3; 4(4), 57.5; 4(5), 80.9; 
4(6). 61.0; 4(7), 54.9; 4(8). 79.4; 4(9). 80.3. 

mmOf^.^'^^ (0. SmD ^.I^IMO^HC l (0. 2m 

L) \c^Mu H^mmMTx-MM.v2Bm. i&mmo2o%Pd (oh) ^t- 

(C^^UT. Dowex 1X8(0H form) O-^mmWLtCo 
RUm^Ltc^^^ m&^HzOicmmL. 1M(^)HC1 (lOmL) RU^Tia (2 
OmL) VWl^Mhtc Waters Sep-Pak Plus CM — h U y v'lC^^Lfco — 
hV^i^^^H^O (2 OmL) X^^U 1 0%NH^ (l OmL) T'^fflLfc#, 
Millex GV ^^'/I'iJ^-X'^igL. ?*,^|£J!^LTfk-a^tJ2 (8, l) (2. 5mg. 
<b^^3;6^b5 3%) Sr#fCo WLfc^jST'. 2(1.1) (55%), 2(2,1) (65%), 
2(3,1) (10%). 2(4.1) (80%). 2(5,1) (36%), 2(6.1) (74%). 2(7.1) (63%). 
2(9.1) (29%)iSr#fco ^tl^<D^\:^!lgo(DmiSi\.±m^y'-'? t:^:kT\^^i-o 
2(1,1); ^H-NMR (D2O): 54.20 (t. lH.J=3.8Hz), 3.98 (dd, 1H,J = 4.0. 8.4 
Hz), 3. 84 (dd, IH, J = 6. 6, 11. 2 Hz), 3. 69 (dd, IH, J = 4. 7, IL 2 Hz), 3. 34 
(dd, IH, J = 3. 5, 6. 6 Hz). 0. 96 (t. 3H. J = 7. 3 Hz. CH3) ; MALDITOF MS Calcd. 
for C10H22N2O3: 218; Found: m/z 219 (M+H)*. 

2(2.1); ^H-NMR (D^O) : 84.19 (t, lH.J=3.9Hz). 3.91 (dd. 1H,J = 4.4, 8.6 
Hz), 3.84 (dd, 1H,J = 6.5. 10. 9 Hz), 3.67 (dd. 1H,J = 6. 6, n.2Hz). 2.66 
(s. 6H. N(CH3)2). 

2(3,1); 'H-NMR (D,0) : 54.19 (t. lH.J=3.5Hz). 3.97 (dd, 1H,J = 3.9, 7.8 
Hz), 0.89 (t, 3H.J = 6.7 Hz, CH3) ; MALDITOF MS Calcd. for CisHj^N^Oa: 302; 
Found: m/z 303 (M+H)*. 

2(4,1); ^H-NMR (D2O): 54.19 (t, lH,J = 3.8Hz), 3.96 (dd, 1H,J = 4.3. 8.5 
Hz) ; MALDITOF MS Calcd. For CgHigN^O^: 206; Found: m/z 207 (M+H)*. 
2(5.1); ^H-NMR (D2O): 54.30 (t. lH.J=3,5Hz), 4.19 (dd, 1H,J = 3.5, 8.6 
Hz); MALDITOF MS Calcd. For C^S^a^j:),: 296; Found: m/z 297 (M+H)^ 
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2(6.1); ^H-NMR (D2O): 54.19 (t, lH.J=3.8Hz), 3.94 (dd. 1H,J = 4.2. 8.3 
Hz). 3.82 (dd. 1H,J = 6.8, 11.3 Hz). 3.67 (dd. 1H.J = 6.2. 11.3 Hz). 3.58 
(t. 2H. J = 6. 3 Hz) . 3. 38 (s. 3H. OCH3). 2. 93 (dd; IH. J = 4. 7, 12. 2 Hz) , 2. 81 
(t, 2H, J = 7. 2 Hz) , 1. 85 (quinter, 2H, J = 6. 8 Hz) ; MALDITOF MS Calcd. For 

C1A2N2O4: 234: Found: m/z 235 (M+H)*. 

2(7.1); ^H-NMR (D^O): 54.24 (t. lH,J = 3.6Hz). 4.19 (t. lH.J=3.7Hz). 
4. 03 (dd. IH, J = 4. 1. 8. 6 Hz) ; MALDITOF MS Calcd. For C^iE^iOt. 246; Found: 
m/z 247 (M+H)*. 

2(8.1); ^H-NMR (D2O): 57.43-7.35 (m. 5H). 4.16 (t. IH. J = 4.0 Hz), 3.90 (dd. 
1H.J = 3.9. 8.2 Hz). 3.80 (dd^ 1H.J = 6.9.. 11.1 Hz); MALDITOF MS Calcd. 
For CuHzjNjOa: 266; Found: m/z 267 (M+H)*. 

2(9, 1) ; ^H-NMR (D2O) : 54. 18 (t, IH. J = 3. 4 Hz). 3. 96 (dd. IH. J = 4. 4. 8. 3 
Hz). 3.82 (dd. 1H.J = 6.6, 10.8 Hz). 3.67 (dd, 1H,J = 6.6. 10. 5 Hz) ; MALDITOF 
MS Calcd. For C^^HjO^: 244; Found: m/z 245 (M+H)*. 

(5) it-^^ 3 (D Stxeckex RJt^OM:m^:^& 
b/Vic:/ (7 0 0 /i 1) OT;Vxt Kft:3 (2 4mg, 0. 0 4 5inmol) 
(DmmKy:i^:¥^/l^T5.> (6. 9juL. 0. 0 5 4mino I) trOV-^mMU 
^t§.T2NFrBl^#L. TMS CN (1 8. ImL. 0. 1 4 mm o 1 ) J^tJ^TH 
F (9. OjuL. 0. 1^») 'p<Dmtm.i^<DO. 5Mm^^ ox^xmMu M 

Mg SO^-C^^bfCo ^m^m^Ltz'^. =^hVMt^<^5 (8) (D^W (2 
9mg. 9 6. 0%p (6 : 4)) ^#fCo ^ZX%p}-i. TLCO^Mm^^^ 

(DR f ^^\^X\^^rzZt^^i-„ ;^3t?5/ Y\t^ V y h^^^:^y humx'^mt 
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fCo ¥fifUfc^;S-C% it^ms (1) (4 3mg, 8 1. 9%p (1 : 1), 
^3 (39mg, 0. 0 7 4mmo 1 ) ;ii*P>)^ -ffi-g-^S (2) (26mg, 58. 
2%p, it^^Z (2 7mg. 0. 0 5 2mmo 1 ) -fb-a-^S (3) (2 

7mg, 91. 2%p (6:4), {^-^#3 (2 Smg, 0. 0 5 3mmo 1 ) 

^t^^5 (4) (2 9mg, 6 7. 8%p, -ffc-g-i^S (2 7mg, 0. 0 5 
Immol) 'fb-a-^S (5) (3 0mg, 7 0. 6%p, it^Hl^ 3 (2 4 

mg, 0. 046 mm o 1) t)^^)^ it^^5 (6) (27mg, 56. 9%p (6 : 
4), it-^mz (2 5mg, 0.0 4 6mmo 1) t^h). -fb^^feS (7) (2 6m 
g, 8 7. 5%p (6:4), it^mz (2 6mg, 0. 0 4 8mmo 1 ) t^h), 
^Wb-a-# 5 ( 9 ) ( 3 0 m g , 5 7. 0 % p , \t^m 3(26mg, 0. 050 

mmoi)>b) ^#fco ^^h<o^\^-hm^nmt^^tfii<^a:>Rji^.\z.^m\^ 

5(1); ^H-NMR (CDCI3): 53.62 (d, lH,J = 8.4Hz, CHCN). 1.43 (s. 9H, €(^3)3), 

0. 91 (t, 3H, J = 7.0 Hz, CH3);^^C-NMR (CDCI3) ; 119. 35 and 118. 65 (CN). 80.99 
(0(^3)3). 28.29 (C(CH3)j), 13.84 (CH3) ; MALDITOF MS Calcd. for C37H4TN3O5: 
613; Found: m/z 614 (M+H)*. 

5(2); IH-NMR (CDCI3): 53.63 (d. IH, J = 9. 0 Hz, CHCN), 2.22 (s. 6H), 1.44 
(s, 9H); MALDITOF MS Calcd. for Cj^H^N^Os: 628; Found: m/z 629 (M+H)*. 
5 (3) ; ^H-NMR (CDCI3) : 64. 12 (t, IH, J = 8. 5 Hz) , 3. 63 (d, IH, J = 8. 5 Hz, CHCN) , 

1. 43 (s, 9H), 0. 88 (t, 3H, J = 6. 4 Hz) ; MALDITOF MS Calcd. for C43H59N3O5: 697; 
Found m/z 698 (M+H)"", 720 (M+Na)*, 736 (M+K)*. 

5(4); >H-NMR (CDCI3): 51.44 (s, 9H) ; MALDITOF MS Calcd. for CjsHiaNjOe: 601; 
Found: m/z 602 (M+H)*, 624 (M+Na)+. 

5(5) ; 'H-NMR (CDCI3) • 53. 64 (d, IH, J = 8. 1 Hz, CHCN), 1. 46 (s, 9H) : MALDITOF 
MS Calcd. for C43HS3N3OS: 691; Found: m/z 692 (M+H)*. 

5(6); ^H-NMR (CDCI3); 63.63 (d, lH,J = 8.3Hz, CHCN), 3.31 (s, 3H), 1.44 
(s, 9H). 



25 



wo 03/008379 



PCT/JP02/05672 



5(7) : ^H-NMR (CDCI3) : 53. 63 (d. IH, J = 7. 5 Hz, CHCN), 1. 43 (s, 9H) ; MALDITOF 
MS Calcd. for CasH^NjOg: 641; Found: m/z 642 (M+H)*. 

5(8): 'H-NMR (CDCI3): 54.26 (dt.J = 2.5, 7.0 Hz, IH), 3.94 (d, 2H,J = 4. 1 
Hz), 3.61 (t, lH,J = 6.5Hz), 1.44 (s, 9H) ; "C-NMR (CDC13) ; 118.58 (CN), 
81.00 (0(^3)3), 28.14 (0(^3)3); MALDITOF MS Calcd. for C^AAOs: 661; 
Found: m/z 662 (M+H)\ 

5(9); 'H-NMR (CDCI3): 54.14 (t, 1H,J = 8.3 Hz), 3.98 (d, 2H.J = 4.8 Hz), 
3.63 (d, lH,J = 6.6Hz, CHCN), 1.45 (s, 9H) : MALDITOF MS Calcd. f or CagH^NsOs : 
639; Found m/z 640 (M+H)*. 

(6) =^hV^l-(DTS.ym^(Dmm^^m^Rf^^:it^m2 (8. 2) <D^^ 
p<i?y-/V (0. SmL) RU1M(DHC I (0. 2mL) K^M^fc'^^t'^ 
( 8 ) ( 8 m g , \t-^m 2 (7mg, 0. 013 mm o 1 ) \ZM^-) <D^l^x 

fm-A(ommw^2 o%v A (oh) ^■^mMx.tz.o siSis-a-'^^Ha^EMTt* 

mL) \Z.mm\^X. Dowex 1X8 (OH form) J^tC^iat? 3 0:9"r^S#bfc„ 

^hmLxm^\^fcM.. nm^-R^okmrn'^. imohci (lomDjttj^TK 

(2 OmL) T?M^O!aLfc Waters Sep-Pak Plus CM h U y v^ld^^LfCo 
y^^^YL^O (2 OmL) X^mWX^. 10%NH3 (lOmL) T'^ffiU 
fc^. MillexGV7^/V^--e5jib. ^t^^)^bT'fl:-a-^2 (8, 2) (2. 3 
m g ^ -fb-^i^ 3 b 5 8 %) ^#^0 ¥fT Ufc^-C, 2 (1, 2) (515fi) , 2 (2, 2) (41%) , 
2 (3, 2) (8%), 2(4,2) (415i), 2 (5, 2) (32%), 2(6. 2) (31%), 2(7,2) (27%), 
2 (9, 2) (12%) ^#fc, mLfci^&x-i?^J^T(-^-ro 
2(1,2); ^H-NMR (DjO): 50.90 (t, 3H,J = 6. 5 Hz, CHj). 
2(2,2); 'H-NMR (D^G) : 51.95 (s, 6H) ; 

2(3,2); MALDITOF MS Calcd. for CnHj^NsOj: 331; Found: m/z 332 (M+H)^ 

2 (4, 2) ; 'H-NMR (D^O) : 53. 75 (t, J = 5. 6 Hz) , 3. 00 (t, J = 5. 6 Hz) ; MALDITOF 
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MS Calcd. for C9H21N3O4: 235: Found: m/z 236 (M+H)*. 274 (M+K)*. 
2(5,2); MALDITOF MS Calcd. For C17H31N3O3: 325: Found: m/z 326 (M+H). 
2(8,2); MALDITOF MS Calcd. for CisH^sNsOj: 295; Found: m/z 296 (M+H)*. 
2(9,2); MALDITOF MS Calcd. for C13H27N3O3: 273; Found: m/z 274 (M+H)*. 312 
(M+K)*. 

( 7 ) = h y /KDT 5 KS-^om^^.eigms;& : ih^m 2 (1 , 3 ) (d^^ 

:^^/—/l'iO. 8mL) S.t56M(DKOH (0. 2mL) 4" (^SL^b-^ife 5 (1) 
( 8 m g , it-B-^ 3 (lOmg, 0. 018 mm o 1 ) iZ.Mf^.) (D^\Z, 3 0 % 
H202 (1 7 mL. 0. 1 5mmo 1 ) ^»LfCo S^S^-a-t>tr5 0t:-e2B# 
mmWVtCo ?&4P^. R]t^m^^^7k7K\^^€. CHgCl ^-CttlflL. Mg so 
4±T-|^i^bfCo (0. 8mL) S-t^lMOHCl (0. 2mL) le: 

^ipUfcrcD^^lC, mUM<D^mUW2 0%P d (OH) 2^^JPLfCo SiiS 

htltcU^Mt:HzO (ImL) t^i5?LT. Dowex 1X8(0H form) 

so^m^wvfco mm^^T^Rx^m^vtc^. mftt:H^oKmmu im(d 

H C 1 (1 0 mL) S-TJ^tK ( 2 0 m L) T'mT^S Ufc Waters Sep-Pak Plus CM 
- h y ^yi^Kmmi^tCo - h y yi^trHgO (2 OmL) T'i5fc#U. 1 0 %NH 
3 (lOmL) -e^mtlfc^. MillexGY^-f/l-^— ^^^j^UT-fb-g- 

(1, 3) (1. 4mg. ^t^mst)^h2 8%) ^#fCo ^nLfz^mX\ 
2 (2, 3) (42%) , 2 (3. 3) (15%) , 2 (4, 3) (33%) , 2 (5, 3) (17%) , 2 (6, 3) (28 %) . 
2(7. 3) (12%), 2(8.3) (27%). 2(9, 3) (26 %) Sr#fCo il^Llfci^t^r-t? Sr^T 
K^-to ■ , 

2(1, 3) ; 'H-NMR (D2O) : 53. 34 (t, J = 6. 5 Hz). 0. 92 (t, J = 6. 2 Hz) : MALDITOF 
MS Calcd. for CiiH23N304: 261: Found: m/z 262 (M+H)*: Before hydrogenolysis ; 
MALDITOF MS Calcd. for C37H49N3O6: 631: Found: m/z 632 (M+H)*. 
2(2,3): MALDITOF MS Calcd. forCiiH2A04: 276; Found: m/z 277 (M+H)*: Before 
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hydrogenolysis: MALDITOF MS Calcd. forCsyHsoNA' 646; Found: m/z 647 (M+H)*, 
685 (M+K)*. 

2(3,3); ^H-NMR (D^O): 50.89 (t. 3H.J = 6.0 Hz); MALDITOF MS Calcd. for 
C17H35N3O4: 345; Found: m/z 346 (M+H)*. 

2(4, 3) ; ^H-NMR (D2O) : 63. 00 (t, J = 5. 2 Hz) : MALDITOF MS Calcd. for C^.^Ov 
249; Found: m/z 250 (M+H)*; Before hydrogenolysis: MALDITOF MS Calcd. for 
CssH^sNjO,: 619; Found: m/z 620 (M+H)*, 642 (M+Ha)*. 

2(5, 3) ; MALDITOF MS Calcd. for C^H^^jO^: 339; Found: m/z 340 (M+H)*; Before 
hydrogenolysis: 

MALDITOF MS Calcd. for C43H5SN3O6: 709; Found: m/z 710 (M+H)*. 

2 (6, 3) ; ^H-NMR (D,0) : 53. 54 (t. J = 6. 3 Hz) . 3. 35 (s, 3H) ; MALDITOF MS Calcd. 

for CnHzaNsOg: 277; Found: m/z 278 (M+H)*. 

2(7,3); MALDITOF MS Calcd. for C.^^- 289; Found: m/z 290 (M+H)*; Before 
hydrogenolysis: MALDITOF MS Calcd. for CjgH^NaO,: 659; Found: m/z 660 (M+H)*. 
2(8,3); MALDITOF MS Calcd. for C15H23N3O,: 309; Found: m/z 310 (M+H)*, 322 
(M+Na)*; Before hydrogenolysis: ^H-NMR (CDCI3) ; 66. 58, 6.46. 5.39, 5.22 (br. 
S, CONHj); "C-NMR (CDCI3) 5175. 20 and 174. 68 (CONH^), 155.38 (NCOO). 28.38 
(CH3); MALDITOF MS Calcd. for C^H^^NjOfi: 679; Found: m/z 680 (M+fl)+, 
2(9,3) ; MALDITOF MS Calcd. for C,^}i,0^- 287; Found: m/z 288 (M+H)*; Before 
hydrogenolysis: MALDITOF MS Calcd. for Cj^HsiNaOe: 657: Found: m/z 658 (M+H)*. 

5-^-^^-oV^-Ctt4 OmM(D>3iy^i^«^^ (pH4))s ImMc^PNP- 
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(l nM-lmM). RXf^V ^ (0. 4U 

mLOi3-;{f7:J' hv'^— ^x 0. 2 U/m L (D a — ^ > 7 ->iJ^— ^\ 0. 6U 
/mL(Da-:ff7^ h:^T^::^y-'^) ^-^*fc, -fb^i^ 2 (3. Y) (DWr^\Z 
Yi. it^m^DMSO^mMl^. H^OX-m^ir^^ltK^y) (H20:DMS0 

= 6 : 1 (v/v)). smum^^^-rmmu mmo-u^^^mK 

it^i^(Dm.^(0^^^m 6 {At^f^ F) IC^-To 
(9) o-l, 3 -G a 1 T-a s e ©Ty-fe-Y 

a-1, 3-Gsi IT-a s eKM-t^4^yW<Dm.^T^y±4n. 0. 5mM 
^ /mtipltlha - 1, 3-Ga 1 T-a s eKM\^XmMM^i^^^i^*^^ 

«^^i&r±> 6 0c nK^a-a-v-y :^=3E^-Y t°7 y -^ffiv^-c i 5 k v-e=fTofco 

T^-fey^ — 4-MU-L a c NA c (6 ) RXJ^^^ 4 -MV - G a 1 - a 1 
-3-Gal-^-l-4GlcNAc(7) O^Wi^mit^^ s 9. 3^:S:t; 
1 0. O^Xh^fCo S e p-P a kC 1 8^^<D^!t>W:-^^(OMM::^^^ 

MALDITOF MS; - 

^t^^6 : Calcd.for C24H31NO13 : 5 4 1 ; Found : m/ z 5 6 4 (M+N 
a) +, 

it^^7 : Calcd.for C3oH4iNOi8 : 7 0 3 ; Found : m/z 7 2 6 (M+N 
a) + 
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(io)j3-i, 4-GaiT-ase iz.Mir^7^-:^7}}—(o:^^v-'=^'y if 

/3-1, 4-Ga 1 T-a s e(Z)#igETT*pH7. 0 -C^To fCo ^ ^ / $|OPl$ 
T y -fe-^' 0 . 5 mM(D4 5 7 ^CD#i5ET-e 5 ^W^. mp^ji^m h n-(0^ 
#Tr*^To;feo mm<0'^^^^A (G) 

tt^^Slii. 4 9 cm<Di!!'g'->y;&:3{^^f7 y — ^^V^T2 0 kV^frofCo 
5 OxDMCO-^^Wt y y !>A^Sr«^W^ LT^ffi LfCo T^-fe:7':?-4 -MU- 
Gl c NAc:S.U«^^i^4-MU-L a cNAc (6) (O^W^Wt^J^ . 2. 

(B) lt:i:*5iU^%^ 

(1) =:/if-^hyT/U7'f:^7y-<D'a-^ 

2^^M^J-efi. t'ny i;:/^o5:#:iaM(c:;Sc-c:«f7^' (la) 

jm (lb) O^tl^^t^SiS^ 2 (S). 3 (R). 4 (S). 5 (R) -±^^iH« 

^^i-^5M.(D4^y'y^,v h-/i'^m^Lfz(.m2), s^mmteMmw^xy) 

5c =eeoT. M;&-035:«ciBj^ (la^t^lb) ftJlSiiiia^*W^o«3t±(D^i 

uT^fijT-fes t#xLbtL5. ^(Dm^iat^ ^^^!i^m\k^mm^t:m 
(2a:s.t52b) ^7-ry7 y-^^o r^ir^jciBM^^iis^j tLxfsk 

b7'^V^ (Nilsson, U. J. , -ft!l (1998). Bioorg. Med. Chem. 6, 1563-1575 ; Wischnat, 
R. . -te (1998) . Bioorg. Med. Chem. Lett. 8, 3353-3358 ; Lohse, A. , flfe 
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(1999). Bioorg. Med. Caiem. 7, 1965-1971 ; Lohse, A., fife' (1999). Tetrahedron 
Lett. 40, 3033-3036 ; Takayanagi, M. , (2000). J. Org. Chen. 65. 3811-3815 ; 
^U^Malet, C, ffi. (1997). Carbohydr. Res. 303, 51-65) » m^^Mm.WM 
(Wischnat, R. , . -ffe (1998). Bioorg. Med. Chem. Lett. 8, 3353-3358 ; 
Lohse, A., -fife (1999). Bioorg. Med. Chem. 7, 1965-1971 ; Lohse, A.. (1999). 
Tetrahedron Lett. 40, 3033-3036 ; S:TJ^ Takayanagi, M. , -fife (2000). J. Org. Chem. 

65.3811-3815) \cm'^<^^fimm^m\^\ 0^m\&t^±^-t^itmm^o\f^x 

!t^mm^^(ORJi^(Drcib(Dm(0mi^^i^-^ir^) -e^S (Salkenhohl, F. . m 
(1996). Angew. Chem. Int. Ed. 35. 2288-2337) , M^tfS:^-i&(D^^}iii&^^& 

(Murali, R. , ^ (1994) . J. Mol Biol. 239, 578-580 ; Jacobson, R.H., fife (1994). 
Nature. 369, 761-766 ; Gastinel, L.N., -fife (1999). EMBO J. 18,3546-3557; 
Uitdehaag, J. C. M. , (1999). Nat. Struct. Biol. 6, 432-436 ; S.t5Vallee, F. , 
m (2000). EMBO. J. 19,581-588), jfrnLtz^^K^MM^n^'UM^i—Wi^il) 

myi^S.<D^M\tmJI^^<OTAm\^i-i^mXh ^ (Fleet. G. W. J. . (1988) . 
FEES Lett. 237, 128-132 ; Karpas, A., fife (1988). Proc. Natl. Acad. Sci. USA. 
85,9229-9233 ; S-tl^Asano, N. , (1995). J. Med. Chem. 38,2349-2356), m.M 

K^<3< h(DXth^ (Takebayashi, M., fife (1999). J. Org. Chem. 64,5280-5291 ; 
S-t)^ Saotome. C. . -ftfe (2000). Bioorg. Med. Chem. 8. 2249-2261) o T/VT^t K^^ 
S^^nom'O^^V. y^^vV-^j^Mi^^fcmcm^htc (Saotome, C. 



31 



wo 03/008379 



PCT/JP02/05672 



(2000). Bioorg. Med. Chem. 8, 2249-226l)o ffeT, ilTcT^Wb, Strecker 

T/Ky:^f"v^^i/y (PEG) ;^^ALT#^i±^ii:^b^ ^D^m-a-^^i^ 
h(om^^^^<^y ^ ud^L^ ^(D<j;5 3^es:iS 

© t -y5=-/V;57/V7K=-/l' (B o c). ^^/v^/V- (B n) 5.t;?X<D3tf!^lt#t?$>5 ^ 
jb t Strecker ^;&T*feo;fciS, Mffi RTlgT^cSJ^^fi^iX^l-iS^^tT'S <D-e{:i 

V )) ;v^f}^hr ^ / . KS.tl«:^7/vjJ?:/m (Y) --(D^^SiJ^^-^fe-S r t 

So>{i^OT3>' (X-H) trfflVN-r'fb-^'fe3(D3l7nT^>''fkS^&Sr^To 

-eny&lcai^TL. (1-9) c:ix^Mtt^#Ttr7K*^JPi^ 

i 15 1 xm-eflJi^^b. S e p - P a k CMfJ- b U ^/>^t:ffiV^-Ci^W-e'fb•a• 
(1-9, 1) W^hfltlo jItuT 5 (Oi^^^^H:, TLCT' 

Strecker SJE&^^To 9 ®tOT ^ :/T--^ ^ ^'^^^fife Lfc^fC. h y 7« 
f^/l/i/y /WiXT^ K (TMS CN) ItMI^Z nC 1 2<^#^fcT■e^ffi Ufc (Ojima, 
I., ^ (1975). Chem. Lett. 737-740) {J^^—J^l^ 0 3), /W^^^^ib-Cit 
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m^VtZo (1-9) ^3i5cLTT5:>'2 (1-9, 2) {zB^iT^R 

Jt^\t. mit7K*^*0^#Tt?m\ [rII^IcB o c i: B n ^^*Ufc„ = h y^V* 
^»^UT:«7/VjJ?i^^^t;fT^ K (Y) 5 t Lfc^. Sfett2S^t5^S 

tt(D7K*»*#ii^i9*{-m$l^^^-a-tJ:as#e,tifc:o ^iT% it^^S (1- 

9) ^m-fb^^ji-T ^ Kic^ifet. :iti^m^:^mmi3\i\^xit^m2 (1-9, 3) 

— 3.1 : 



BnO Boc 



u BOC BnO Boc p 

\H N HcHO x.H.NaBH3CN Ul^^^ Ha. Pcl(0H)2/C. H3O* 

K M " 

BnO OBn BnO OBn 

3 4(1-9) 



MeOH 



X-H,TMSCN 



BnO Boc ^ 



H2,Pd(OH)2«2,H30* 



^ Y^CN ^ 2(1-9,2) 

j — ^ ^AeOH 
BnO OBn 



5(1-9) 



1)H202,KOH,MeOH 
^ 2(1-9,3) 



2) Hfc Pd(OH)2/C 
MeOH 



i\:^^2 (X, Y) d^b^'5 7>fy7y-<^'a-fife ; 

T/Wt" t K#: 3 <^il5tT 5 l^itRX:^ Strecker KJC&lC j: >J -fk-g-i^ 4 (X) 2StTJ« 5 
(Y) t^^^ir^o it^ms (X) <D:^hV ^^m}-t^ib\^Y(DTKy-:^XJ^TK 

K-'i'tg^t-^^b^o rtLbo^b'a-l^<7>i!ft^mt-J;«5^b'^ti2 (X, Y) 

|5&W^J(D#Mi: \^Xit^m 2 ( 1 - 9 , 1 ) bT. ^^t^t^mSii^ 
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^^^^^^L^o o-Ga 1 — a s e. jS-Ga 1 - a s eRXJ^a-Ga. 1 NA 
c-a s e^^^y^ hiLWW.M<Di\:,^!^2 a (X, Y) ms) (O^^t LXMAj 
tcimS)o ih^!^lit2 T/iMOKltt^Wf SUDP-Ga 1 izMt^^-l. 
4-Ga 1 T-a s e <D|Ja#^J-efe5©-e> 2 @jlg<D y = i/'/l' h 7 7 ^ 7 
fe* (IP^> ^-1, 4-Ga 1 T-a s eSoil^a-l, 3-GalT-as 
e) ii^ibfc (Saotome, C, ■ftfe (2000). Bioorg. Med. Chem. 8, 2249-2261) » 1^ 
a-Man-ase^, y / ±mS,M'{t^<^ ^ h (X, Y) Oltmzm 
iSiLtCo a — G 1 c — a s e t>iiiPL;fe:o 

(2) *i^ii^^^m^i-5 7-r:/7y-o^ij^ y-^i^^ 

Pl*^m^Tiyfe^1-^fcJ^iC (Sharma, A., -ffe 

(1996). Proc. Natl. Acad. Sci. USA. 93, 7190-7195 ; Sujino, K. , ftfc (1998). 
Carbohydr. Res. 305, 483-489 ; Chen. X., fl& (1999). Curr. Opin. Chem. Biol. 
3, 650-658 ; Takayama, S. , ■fife (1999). Bioorg. Med. Chem. 7,401-409). ^ 

(4 -Me) LacNAc (Kanie, Y. , ^ (1998). 

Anal. Biochem. 263,240-245) (TJ^^felC^oT-a-J^U. S®iL-C^ffitfc, h 

7^7^:7^^— ^'(D#^ETT-<D'fi::-a-!^6 tUDP-Ga 1 t<0^1^.\z^n:bit^ 
mi<Dm^\-i. ^irt•7y-®^^iiJ^ffiV^T®4 (;5'i=3r-A2) 

tlt^^tlt^s Sep-Pak C 1 S^tCjSttSSJS^^-a-i^^MALD I -TOF®4 
;;^^'-i>.2 : 
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4-MU-Gl cNAc^^bPMUfc4-MU-L a c NA c (6) Sr. UDP 
-Ga 1 <D#^ETT?a-l, 3-:ffv^ h ^^/V h ^ i^:^ 7ai 7— ^Of^^^tC i t) 

= i^/v h 7 i^;^ 7 ^ 7 -"^(Dm^m tfsi^i^if^ d*SrP-<S ItibK, ffi^^pj 

^bfco ^W^K}t-}ii^^^—:fu-h<D^:ii/i^fpxn\'\ ^jE&l-SSfftc^-f- 

i/y ^<D|i.^T5/-fe>rofci6lC, 4-Mu-Gl cA 

c . it^!^ 6AXf7fj: t^onjit^i-;^ 4 -MU - lif/uzi K^^^ Lfco PI^^JC 

-m^mw}^m\^^xT^±^^-mMKMi-^m^mtLxmMLfco 

a 1 T - a s e ^lr|^V>-C. ^^Z^v V -(D-m<D^t^mt. tfc0^^;lOV^ 

^\^XUm^'A<Om^fm±^^-Lfi,^(r>^ 5 tSLm\t. a - G 1 c - a s e (A). 
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a— Man— ase (B)^ a— Gal — ase (C)^ a — GalNAc — as 

e (D) ^U?/3-Ga 1 -a s e (E, F) {CoV>Tl. btlfCo 10 0/iM(^Pl 



2m(D^ti^^L-k.ib^, "fyi-^i^yi^v-^-fi/:^ (DNj) Kmm-r^mm^^ 
$f*u<> c\oT/v^;v:^^-r^it^m2 (3, 1) m\:,^mi (Ki = 2 7 

nM) (Saotome, C. , itfe (2000). Bioorg. Med. Chem. 8,2249-2261) iLXlf^^ 
e^^:/y i^y -^^i^^ (DMN. Ki=4 3juM) (Saotome. C. -ftfe (2000). 
Bioorg. Med. Chem. 8,2249-2261) \Z.y^\^X^^. 1 0 /i M■T:■<DPJ.^^^:oV^T 2 7 
6X1^1 1 2 0%©it:^^^Lfc, a~Ga 1 NA c - a s e 0{a.W^COV^Tfi^ 

$tlTV^5 (Nishimura, Y. , ^ (1996). Bioorg. Med. Chem. 4. 91-96)o BW.<0 

;^dSiSiV>;it;&Si|^!gb;/t, mbO^T-t), y 3u^'^;vm^:^-t^it-^m2 (8. 
1 ) 4 6 7 %3SV^?g^4Sr^ L^o /3-Gal-ase (OW^, ^lk\^1t\t^m 

\^±xi)^. \t^mi (Ki = i. omM) b\m.\^x^ mm<D^n\^^wmm 

M'^'h^fct^ (Saotome, C, ^ (2000). Bioorg. Med. Chem. 8, 2249-2261) ^ (F) 

3-GalT-ase (G) S.t)^a-Ga 1 T-a s e 2 0(D#^^:iUDP- 
Ga \^\'i—m%h.\^x^^-t^K%nt>h-T. h^\t^m\t&~Ga it- 

a s e t3:^LrPlW§r^t> a-GalT-ase {J:>[tLTia#tr^-f^b'^#*5 

{t^m2 (3. 1) my'2 (s, d ^©ssivNiai^^m^'S-r 2>wi:ds^ji)>o 

fc{b^^^2fc<^fFMoi;- hMk-a-^-h L-rmb.YS<^^m<^P^fc(|ii7)o 

(3, 2) mi- 2 (3, 3) (t. :i<7)^g^-e{ta-Ma n-a s e 



^it^^^-f-Sa-G 1 c-a s e ©Pl^tdOV^Tf^, h^it^mtVC-^miO 
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ir:s>mmm^^mtm^hfco ^t^m2 (s. 2) my^2 (s. 3) ^a^o^w 

T-Q. it^^2 (8. 1) <omM^^<D^^ 5 2 . 8%5:tK5 0. 5%T-o-G 
a 1 NA c - a s e ^Pl#bfCo 

f^MmMtx^x^mx^^ ^ i:^M.^mz.yt^ ^^^.^v^^n. w.t^h^\-x\if£. 

ji-a- (induced fit) {cS-d< 1"^ r i J; t) . ff^^^^^PlW 
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Or3 OR^ 



Y 



(I) 



X}tN(D^m£^^L ; R2^:itt^S^.#LTV^T't>iV^C 1~C 1 0<DT/l^^ 
/^S3^.lta^feSS:^LTV^T^><tV^C 2~C 1 0(DT/V^=/V^^^b ; R^R 
X:PR^it^^m±i^:i^mW^^Xn:^mm(D^mMt:^L;X\t--N (R«) R\ 

^^S^^L■CV^Tt)a;V^C 3-C 1 2 0v'^nT/W=35^/vS^^L ; tK^H 
-CHaNHg^ -CONH2^ C O OH$r:^i-o) 

2. -^^ (I) (I a) l^h^^ t^W^t-T 

If 1 lC|E^<D'fb'a'#JX«^OJgo 



(^4^. R\ R\ R^ R\ X. S.tJ«Yfi/ff^3l 1 

3. . -^^ (I) (D5i:#:«it;6setTo-|S^ (I b) x-h^zt^mWit-t 
5. ft 1 (j:s^<D{t;^i^Xfi ^o^o 



R 




Or3 OR^ 



(la) 
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Y 



(lb) 



4. (I) 03:E^«?t^SJ^T(^-^^ (I c) T'fcS^li^^mif 

5. »*«i(cE«<^^b^^Xli^(^igo 



(^tfi^ R\ R3^ R\ X. 3ltJ«Ylt. It^«l tPaT'fcS) 

10. (I I) T^Stv^^b-a-^ : 




(Ic) 
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H 



I H 




CHO 



(II) 



(^cf^ R^iTK^i^-^^ S«^^LTV^r'b J:v^c 1~C 1 OOT/var/VS, 
Xf*N(^i^0SSr:^U ; R^\tWMB^^VX\f^Xhi:\f^C 1~C 1 0OT/V=¥ 

^:X-H 

Xft. -N (R^) R\ XftT5ym^b<fi-<yf"KOT5/SS5fe 
1 - C 1 0<^5T/^=3E^/^S^ Xf*M^*^#UXV^Tt)<tv^c 3-C 1 2©V^ n 
X^^Mit^mtKlt^^'^X—m^ (III) TJ^^tiS'ft:'^^ : 



(^t. R\ R^ R\ R*S.TJ«Xft±IE^^Oai»J-Cfc5) 
1 1. (II) •r^^tlS'fb'a'i^ : 



R 




(III) 
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H 



1 H 




Or3 OR^ 



CHO 



(II) 



/U-XXflfii^S^^b-CV^Ttj J;V^C 2~C 1 Oc^T/V^^/vS^^L ; R^R 
^ : X-H 

(^tf^. xfi. -N (R^) R\ x\tT^ymmi.<\t^y^h'(DT^ym^m 

1 - C 1 0(DT/^^/^S^ X«:g^SS:#U-CV^-CtiV^C 3-C 1 2(D->^n 



(^>t>. R\ R^ R^ R^&tJ^XfiilS^at^ii^-^feS) 



R 




(IV) 
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HO H X 

HO OH 
2(X,Y) 




1 : BuNH 2 : (CHjJaNCHaCHaNH 
3 : CHgCCHgJsNH 4 : HOCHjCHgNH 



5: ^-NH 



6 : CH30(CH2)3NH 
8 : PhCHgCHgNH 



1 :H.2:CH2NH2.3:CONH2 
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